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Nucleon structure
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Deep Inelastic Scattering
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COMPASS new 2011 proton data: 200 GeV muon beam
I lower x, higher Q 2, improve statistics on proton, Bjorken sum rule
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Polarized PDF from SIDIS

* Inputs needed for the extraction of Aq(x, Q%:

2 2 h 2 i . 2 \
A:'(p’d)(x 2. Q) ~ Zq e;Aq(x,Q%)D,(z,Q%) * Unpolarised PDFs ( q(x. Q) ) — MRST04

2 2 h 2 i .
Z qu(X,Q )Dq(Z,Q ) « D "z Q% — DSS parameterisation
4 q
PRL 101 (2008) 072001; PR D80 (2009) 034030
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Leading Order (LO) fit of the 10 asymmetries (5d+5p)
Determine 6 flavor separated PDFs |Au, Ad, Au, Ad, As and As

Good agreement between COMPASS data and DSSV parametrization, butE
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Strange quark polarization

Xmax

Contribution from strange quark to nucleon spin: ~ AS = [ (As(x) +As(x))dx
DIS data + semi leptonic decay of baryons:
IS =-0.08+£0.02+0.02

XA(s +3)(x, Q)
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Strange quark polarization

LO analysis of deuteron data of COMPASS, Q?=3 GeV? 0.03
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IS extracted from SIDIS depends strongly on choice of FF used for K:
HKNS, DSS, AKK, E.. they differ strongly for D X

" need for more SIDIS data to better constrain K FF
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Reactions sensitive to FF

Acces to FF possible via high energy reactions:
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Compass setup 2002-2011

Beam: 160 (200) GeV #*, pol. 80%
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Photon
Detectors

__incoming Part

Beam Beam Pipe

Radiator Gas

C4qF10 ! ;
20 10 20 30 40 50 60
p(GeVic)

Particle identification algorithm
» Photon trajectory reconstruction -
C measured

Separate mr, Kand pin a
high-intensity environment
Covers full spectrometer acceptance

Mirror system ~ 22 m’ » Maximum likelihood estimator
Photon detection system: + 5 mass hypothesis (e, p, 7, K and p)
MWPC + MAPMT - Background hypothesis

« Maximum of 6 likelihood - good hypothesis
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Hadron multiplicities in SIDIS
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Multiplicity measurement

Acceptance correction Particle identification
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RICH efficiency matrix

| Armenteros diagram |

Use pure sample of $, K, p from decays:
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Pions:

December 12, 2013

Possible extraction of FF

Use symmetries to reduce number of independent FF

D7 = Diy Df, =Dy

B DS! B D:’T! isospin =Dy =Df
_p; =p;

c.C. DS =D
oK' _pX’

DI =D Kaons: DX = Dy
—DJ =DF = DK =D&
—-pr =D =Df' =Df
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Possible extraction of FF

FAn case of deuterium target, $ multiplicities reduce to following formula:

(4(u+d)+ud+d)Dg,, + (u+d+4(a+d) +2(s + 5)) D¢
50 + 28

(u+d+4(a+d)Dhy + (4(u+d)+a+d+2(s+5))Dhys
59 + 28

M™ (20 + dz, Q) =

M™ (29 +dz,Q%) =

O'=Nu+u+d+d);1SI=)(s+5)

¥ For each (x,y,z) bin, 2 equations with two unknowns " Dy, (X,Y,Z), D n(X,Y,2)
¥ Or do a global fit with known parametrizations for D" (usually: z'.(1-2)():

- fix parametrization at input scale (e.g. Q,>=1 (GeV/c)?)
- evolve FF using DGLAP equations (e.g. Hirai-Kumano, 1106.1553)
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Kaon multiplicities
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Directly related to strange PDF and FF of strange quark into K

y 018 o 015 = : ———
© — o = -
= | COMPASS PRELIMINARY Z i HERMES Preliminary
< i < L IR 1 S — E
x 0.16— =2 0.1 I A A R T T
2 ég = © C « o« o CTEQSL +DSS HERMES fit ]
° : é * 0.05 L — - Q(x) component _
0.14— é ¢ % % [ ~.e — o — S(x) component ]
- ® N S~
L o 0 Tt ee—i—me—e—e— |
- C 1
0.12—
— o~ 10 3 T T A 3
> o A
L [} F A
L o A A 4
0.1 : e °g 1 L A AAaa b . o
10 10 X = 0.02 0.1 0.6

Arxiv 1212. 5407 & H. Jackson DISO13 X

Tension with HERMES?
more work needed

Small x dependence ! smallD  [X(z) or S(x)

solves tension for "s between DIS & SIDIS ?
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Hadron multiplicities vs p;?

Differential SIDIS cross-section

d*n"*(z, p}.xp;. Q)

AN (2, p7.xpj. Q%) (AzApT Axg;AQ?)
dzdpy

A’NH(xpj, Q%) /(Axp;AQ%)

Avg;AQ?
SIDIS data collected in 2004 with °LiD target
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4-dimensional acceptance correction
5% systematic uncertainties
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Hadron multiplicities vs p+

EPJC 73(2013) 2531
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Work ongoing to extract same observables from 2006 data with Particle identification
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Hadron pair multiplicities
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»! Stable FF fits for pions (eg DSS)
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